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1 

[l$l*if3j?©©B] 

mm* ntcjE<D>i o -zm-om 3 u >x<t wxg^i 

jfjtt cc l tc c t z i -r * jg m is > x . 
[it^2] buib0i u>x«. 10 

r, ^ 1 . 5 x r , 
tctcb. 

r, :I1U> X©!g}«:(9J(D^ 1 ffi©^***?! 
r, : 0 1 U > X©&ffi®J©0 2 ffi©"*M>ffl3L£& 

sci £1$ mt * zsmm 1 «:fBf&©» 

&u>x„ 

[fg#JS3] B5iB02 U>Xl*. 
0. 4 5 x r , ^ r , 

tctcb, 

r, :02U>X©1fcttfflJ©0lffi©t$J,i>fl:g¥g 20 
r 4 :S2U> X©&BojBI©0 2 ffi©r$34>ffl 

©&# sci *^®ti -r 1 * /c«ts* 

^2KfBiS©»&l.>X„ 
[0 00 1 ] 

» icmmm<D=i > e ^ - * ^ u enisi^jgts § *i s 

CCD. CMOS ^©@f*}gfii3l^>&fiJJB 0 /dS&gg 
(09;U*. iiesBGi^fflcDCC D^y =y) Kfflt^tt. 

aim t l tc 3 & u > xt»fis©«^ u > xk n -r £ . 

[0002] 

[S£*©gtfl5] i5¥. •7;i/^^7=-/T©jlM*^U< . 

SfcMCCD, CMOS3?©@i*|g&^&fiJfflO/c 
CCD*>7©^H^L<iiSS-,-C 

iff *> -2. c i *5^3? 3 n-r c> -s. 
[o 0 0 3 ] t(D<fc gratis u>x<t ura, 

l«?<DU>X«rfflt»ifc ltJc«tS(DI^>X^2tj(CD 

u > x* m t >/c 2 &$;&© u > xmm t » e> n-t <, >a . 

[0 0 0 4] Lfrbte&h. Cft6©*>©l*. U>X& 

u>xtcg*<*ft£igiiiii. iS^a{ktc«jgb-cc^«c 

(0 0 0 5 ] ^r<Dtctb. 3f£©U>X£ffl(,> 
/c3fttit»#©U>X2fc£fflt,>. ciKCfcO. i^ffiiS. & 50 
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[0 00 6] C©<fc5&3fe$J&©U>X&t;J:. 
«*>-7©^lf«c*jc»-c}igc^*A 5 *0. Si'?©^ 
©ft^S v > x #pfjfi 3 nt * -c c >6 . 

[0007 ] LfrLUMIb. S&tgWMtJjt 5tCteW5 U 
>X&tt, U>X«>V*&flb£EIB. te«fcO'U>X©Jl 
,*>£U>X{I©IH<£A>6. Ctt£-£©££©Jf5tKT8i/jN 

ffi^T-fflwig^u^xior^ffl-r^ciw^ni 

[0 008] ^©/c». u&frh. @<*fg^^-»ffl© 
3ttflifi£©tttfcU>X#Ba!fc$n-Cte9, C©<fc^^Jfi 

U>X, ^©v;r7-?rJ?5FOU>X. JE©-' , >" , 7- ; &}#ou 

> x * jfi;xiejf J o / t ©*i* s . 

[0 009] L^L. C©«fc^ftfiiJj5c©}t{fcl'>X-C 
tt. &R«*«t>«C>i-j'-5»««*aE«:tiljEr*Ci3&« 

[0010] C©J:54niiSt»Kt4#Si t/t 

«. ^fP§¥4 - 1 5 3 6 1 2^&$8. «H¥5 - 1 8 8 
2 8 4^&4R&£l>ttttM¥9 - 2 8 8 2 3 5^fg^ 

[0 0 1 1] Cft6©&&«K^3tt-C<,>S}8»l<'> 

x». ^rn^f*n*^«D. mi u>x, ^2 u> 
x*i«fc^3u>x*«RXi®>Juri«fiRsnr*5«5. h5 

1601 U>X*-€-©01ffi€rCiSCC»fiRUr!te-5iE©^' 

lHM«:^0r%€.m©''-'' , 7-*}#ou>X<tb. 3<b 
tc. 03 U>X*iE©''^- ; &l#-^U>X<!: b/cfe©-f 

[0012] 

*©«ltgu>X«:*jc^-ct*. C»rtlfc01 u>x^r-e© 

01 Bn^dffiCC^O-CC^WT. }g«U>X©Sift^ 
**<W«-r4C4*«'C*-r. SAttft5 0 - ©lift 

[00 131 mriB#^$8K:PB^$nfc}gt*u>x 

ft*7^^X77«f 7 ^^©tSflg^riSfflO/cfcg^lCB. 
U > X©Wf -5.mH©7t^t4fi8?:ti«-r i> C t V 

[0014] *f6^l*B?tBUfc-S{CiS*-C%3nfc<>© 



(3) 



2001-75006 



[0015] 

zm^m3 b^xitwx^Jbtao. *i>tt<<fcfc«r 
[ooi6] cos»«3i i «cBa«o»wcc<tn«, » i 

[0017] */c. M3iqi2(ciettoAn«. is^js 1 

^ 1 . 5 x r 2 
fc/cU 

r, Xo«3<*fiPJ<DJ& 1 B0*<b A*¥& 

r , : *1 U > XO&fflffflCDSfl 2 B0*<b A*¥S 

[0018] c©»*3S2tcKtS<D»MCcJ:n«. CCD 

tc:fci>T v r t (OKI. 5x r , fciT <t T * C £ Cc «fc 

1. 7x Fl «T<tT5C<hCCj:9. J:0«XlOX£ 

[0019] 3 !§5}cJI3 Cctatt(0»IBtt. 19*31 

1 *fctt»#3I2te*5C»-C. fiiHB*2 U>Xtt. 

0 . 4 5 x r j ^ r « 40 

r , :»2U> XOftttffllOfff 1 A*¥S 

[0020] ccDi§^3 ecsa»©W»ec <fc*i«. co 

-C, r« CD<B£0. 45xr 3 fcTF<t f£ C <!:CC<fc 0 . 



[0 02 1] 

1 5*«80TSMJTa. 
[ 0 0 2 2 ] 0 1 tt*«WCC^SJfi«U>X©S*«Jg 

rttl>iE©'<9-*NFOjfU U>X1 7fc#ia^CCfc 

*ffi»KcOffi^^gn/cE<D^''7--«:^o^3 U>X 
J:0'$3U>X3(D^, 4>Sc< <hfcl»IB*2U>X2 

[0023] 3 e>cc, m&m 1 u>x 1 oftftMccw, 

tt. *^<-*7 X 5 fci^JW*^ ItOCC D*J* 
[0 0 2 4] CCC. #^-#^;*5tt, f§«13©<$g 

[0 02 5] MTEflll U>Xl4b-J:0'^2b>X2«, 

(1) r x SI. 5xr 2 . »*0<tt. r. SI. 7 
x r , 

(2) 0. 45xr 3 ^r 4 * 0. 45x 
r 3 ^ r < ^0. 2 f 1 

tctc U r, tt* 1 U > X 1 <D$5#PJ(D^ 1 

r, 1 U >X 1 <0*ffififl©» 2 B©4M>A 
r 3 U>X2 ©«JfHH©» 1 B©+'fcA 

m¥'&. r 4 «»2b>X2©MiBC[)S2I©*C4 
f Ui^M^tMt*^, 

[0026] #nssj&«ic*5i»T\ a; ( i ) fcicrae 

(2) tt % wacW6*tttt*l6RFr*ii«>«:. El* 

[0 02 7] *HJfiJBJStC*$l^r», Slb>Xl(Dft 
fflnj<DJS2ffi££iffi± ItfcO. 91 U>X KD^ftfBJ 
©Sli^2ii^t'«c^Ci3(>^ 4 UU U>X 

Bates; ( 1 ) &mSL*&Cttctj:h£ti>lc % mp\*± 
*<«St*ci*ir*4. ^ir, sc < i ) cc*5C^ 

■C. r.Offl*!. 5x ri WTt-TiCilcj;! S 
iRS^ccSAiRS^StS-c* 5 u-<;ucc}qjx. sc^t? 
#^>o 3e>CC, r, ©ffl*l. 7x r , WTif^Ci 



(4) 



[0 028]*fc, S(2)K*sl,>T, r, ©fil£0. 
45xr, OTi-r^Ci«:J:»3. fS^feHXMI?<0^iR 

0. 2 f 1 <fcO/h$ < ft-2>£. 02 U->X2<D02M© 

[0 02 9] ftfc. 03 U>X3<Df£ElUcD02EW:. 
Gffi££*T,T<,>S#. 03 U>X3©8j&ffii|C>01® 

<fcl>. 10 

[0030] ttc. ^mmmmicis^xit. su>x 

1, 2. 3«. X^X?-^ *3?©®JI§K:< : fcD0J£;**x-S 
t>©-ca**s. Hiris03 u>X3{co(,>rtJ. ii^©// 
^ x tt J: 0 JfJfiR -T S J; -5 ft L T 4> J; t 

[0 03 1 ] ttc. *HSS^CC*sl>-C{*. fjf3§U> 
XI. 2. 3fc«fcO : &«3 4©{agW:. ^<D^ft=>S:Slfc-r 
J^&Cfto-COS. 

(3) f 1 ^ D, ^0. 1 xf 1 

(4) D, ^0. 6 x f 1 

(5) D. £0. 1 x f l 20 

S?t. D. 4*^01 U>Xl©01ffi£-C©ffi8f 

[0 03 2] #SISfe7f^K:*JC>-t. 5£ (3) . 5£ (4) 

(5) {*. {mfrbttmt&tw&Mzm&L 

&c. &icci^T£c£#rs&;fcfe©i&frc*.s. 
[003 31 S (3) tctei^r. D, ©ffi#f 1 J:*)* 
#<ft*£. U>X*8Jflg©8*m^CC<£9JF*J$0/cJi 30 
£tt. <§ljit©J|5tfB#*£< ft>3. U>X*0fS©Jf^(C 

jrai-r 6 c i ft d . x h bus < ft * 

fc. D, ©ffi#0. 1 x f i J:»)/Wi>t, ISiS^jf) 

rBsiifto. wzvmm^z. h^sKfts. 

[0034] £/c. -«{C. Wm^<D(4g«, &«3 4 <fc 

of^sfflijfccigt-i u>^<Dmmm^m.mtm 4©& 
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{&Ct<fc984ffiE©{igA s fc/E3nSC£Kft£. 
a§&£fi<6iCS-f-&C£#i3£Lt,>#. 5$ (4) Kfcl,* 

r. d, #0. 6x f 1 j: 13 «a5a»6t* 

UlB{4S*-C(DKjS*^< ft«3-r^f. S&fSiSs^ffl© 

1 1/ r « & 5 ft I © t ft & . 
[003 5] 3 e>tc, 3£ ( 5 ) tcfc^-C. D„ ©<B# 
0. lxf 1 <fc»3*t <ft£<i. &*)42»f>03 b>X 
3S-C©ffigt*ig< ft^fcS?). 03 U>X3©W5aS» 1 
*$<ft-?-CL$l>. *^^»*^MbLTb*^. 
£/c. 02 U>X2©tfcE{ffl©02ffi©ffJtt*<$fjSffiS 
<ift-S/<:W-Cft< . W^SiRM^ffiiE-r^CiA^Sli 
tft^. 

[0036] xmrnnmicis^rit. msz&jK.<d3&z 

J£t,>fflft£SiffiLft*ie>. ^JR^^SffcffliE-r-S 
C<b*s-C#. L*»4>. {£ffi*>6*fHJE3:-C©^f£«t<£ 
Oft #6. ^^(*©/hM<t?:S-5C<t*i-C^. 

[0037 ] ftfe. **SSJ^SItc*jWS^^«. ffcffl 
©*fftg£ 1 0 mmfcTF. ttftMPi* 5 0 * (Olil/fc 
Eft KSfe-C # jg-C & £ . 

[0038] 

immm *cc. ;*fs(s©iiJ&W"i,>-c02*>e>isi 
5*#B3u-ctftwr^». 

[ 0 0 3 9 ] C C-C. #JIS6WC*i<,>-C. f 1 

£<*©gi£SH&. f , \tm 1 u >x 1 ©^.KSit. f , 

;2U>X2 0i^ffil. f, »03U>X3©£o£ 
f^it^l U>X1 <b02 U>X2t©^M*. 
£*. FttF^>'<-. 2 oottftftilft. rttU>X3? 
©ft$¥S. d«U>X^*/cS*^RIRI. ndttlMr 

[0040] J/c. U >X©#^ffi©»t»i«. *«I*(SJ 

lEtL. k. a. b. c. d ZimmOmt LtctZ-X 

[0 04 1] 



z = 



■t- a x 



4 + t x 6 + c jt 8 + d x 1 0 



1 + 



[0 04 2] <mmm l >m2\t^^R<Dm lHJSW* ^ [004 3] f 1=3. 3 4 mm, F = 2. 8 0, 2co 

igfB^ 1 CC^-r«|^CD =6 8. 0' , f, =3. 0 0mm. f 4 =-2. 9 7 

U>XtetTF mm, f, =3. 0 2mm, f 12 =14. 56mm 

0.000 0.1200 



i («*)) 



(5) 



1S&32 001-75006 





7 






8 


2 


(mi v>xm\m) 


-2.586 


1.0000 1.49 


57.8 


3 


(SSI U>X^2I) 


-1.063 


0.1000 




4 


(KI2 U>X^1I) 


2.784 


0.8000 1.62 


24.0 


5 


(JH2 U>XfH2ffi) 


0.987 


0.6800 




6 


(313 U>X^li) 


57.174 


1.4600 1.52 


53.0 


7 


(SSJ3 U>XI2I) 


-1.609 


0.0000 




8 




) 0.000 


1.9500 1.52 




9 


(#;<-:tf^;*JB2ffi 


) 0.000 


1.0174 




10 


(CCD®) 










k 


a 


b 




2 


6.810868e+000 


-2 .357894e-002 1.624l64e-001 




3 


-2.232929e+000 


-7.375819e-002 -1.456437G-002 




4 


-1.833163e+001 


-8 . 670305e-003 -9 . 173228e-003 




5 


-3.864276e+000 


1. 570408e-003 -2 . 351872 e-003 




6 


3. 151462 e+002 


-1 . 965893G-002 8 . 676285e-003 




7 


-6.1737786-001 


3 . 328384G-003 3 .2818746-004 






c 


d 






2 


2 . 5100146-001 


0.000000e+000 




3 


1.339581e-003 


0.000000e+000 




4 


1. 521292 e-003 


0.000000e+000 




5 


1.878650e-004 


0.000000e+000 




6 


-7.239345e-004 


-5.084691e-006 




7 


-3.825583e-004 


-9.683090G-005 





COi^Ajr^^T-C. r, /r, = 2. 4 33<hfc 

Bute ( i ) i&zm&-rz>b<Dmb^tc 0 

[0 0 4 4 ] £/c, r«/r 3 =0. 3 5 5 i^c0, i 

IB (2) i&zm&rzbw&^tc. 

[0 04 5] 3 mi U>Xl(Dil$D 1 tel. 0 
00 0mm, ^2U>X2CDf^D, WO. 8 0 0 0m 
m, IS3 U>X3<DI?$D 3 ttl. 4 60 0mmt* 

9. orntWE (3) 

[0046]$/c, D s =0. 5 60£ft9, 

(4) SC«r«Sr*fe<Dr*o/c. 
[0 047] Do =0. 12£ft9, 

(5) t><Dr*ofc. 



* [0 04 8] C<D»llB»«OtWfcU>XK:*5W*. « 
[0 04 9] c©*&*ecj:*itf. 2*ffiJR£. IfcSJRifc. 

30 ^tt^Ci^t^CiW^ 

<^SSW 2 >0 4 l*#»W<DSS 2 U/c fe(D 

t ( C(DI2 lljffiWifuf 1 tcSVT flteJM>»« U > X 

[0050] f 1=4. 2 1 mm. F = 2. 8 0, 2 o> 
= 58. 8' . f , =3. 22mm, f , =-2. 24 



1 («•)) 

2 (flll u>X!fUffi) 

3 (mi U>X^2ffi) 

4 (»2 U>XS1I) 

5 <»2 U>X^2f) 

6 (»3 U>Xfglffi) 

7 (*3 U>X»2I) 

8 (^-^XS 1 ffi) 

9 (^'-^7X^21) 

10 (CCD®) 

k 

2 1.171866e+001 



* 

0.000 
-2.979 
-1.153 
65.072 

1.283 
-72.181 
-1.521 

0.000 

0.000 

a 



mm, 

0.1500 
1.0000 
0.0500 
0.6000 
0.3500 
1.3500 
0.0000 
1.9500 
3.4930 



f 3 =3. 12mm, f tl = -8. 04mm 



1.49 



1.58 



1.49 



1.52 



57.8 



30.0 



57.8 



1 . 22 5985e-001 -1 . 447614e-001 





9 


(6) 




3 


-3.436575e+000 


-1.147218e-001 


-2. 605932 e-002 


4 


-2.584875e+005 


-2.444967e-001 


-1.057055e-001 


5 


-5.990517e+000 


-1.093009e-001 


3.616028e-002 


6 


4.620498e+0O2 


1.652295e-002 


-2.025125e-002 


7 


-6.3l2580e-001 


-7.274025e-003 


1.580740e-003 




C 


d 




2 


2 213246P-001 


U •"Jut — UUJ 




3 


1. 055872 e-002 


-3.2455lOe-002 




4 


1.572570e-001 


-1.616840e-001 




5 


-3.995775e-003 


-2.963840e-003 




6 


1.341412 e-002 


-3.735690e-OO3 




7 


-3.912459e-003 


1.483400e-003 





&m 2001-75006 
10 



C<D£5teg&<DTX\ r, /r, = 2. 5 84ift 

[0 05 1 ] £/c, r« /r 3 =0. 0 2 0&&9. 89 
IS (2) 5S%8lfi"r4 fcOt*o/c e 

[0 05 2] $ & 1 U>X 1 <DJ1£ D, « 1 . 0 
00 0mm. ^2l/>X2(Df?D I «0. 6 0 00m 
m, ^3L/>X3<Df$D J ttl. 3 50 0mmt* 
D, l»T*ifc«rE (3 ) SC«:«JSr4fe<Or*o/c. 

[0 05 3] *fc. D s = 1. 417i«cl mfIB 

(4) a*«a-rsfc(Dr*ofc. 

[0 05 4] 3 Do =0. 15<L£cO, milB 

(5) a:*i«fi**fc©r*^fc. 



* [0 05 5] CCE>»2lQ»«©»«U>X«:toWS. 
[0 05 6] C(D*S*CcJ:n«. SMXS. ^UK^, 

[0057] f 1=4. 00 mm, F = 2. 80, 2 co 
= 60. r , f , =2. 37mm, f, =-1. 85 



1 (IRQ) 

2 (*1 U>X!glffi) 

3 (»1 U>X$2S) 

4 (»2 U>XmiM) 

5 (£2 U>XfS2ffi) 

6 (£3 U>XJMffi) 

7 (£3 U>XSg2®) 

8 (^-*7^1I) 

9 (^-^7XS2I) 

10 (CC DM) 

k 

2 5.929735e+O00 

3 -2.36O030e+O00 

4 -1.538654e+001 

5 -3.993883e+000 

6 0.000000e+000 

7 -5.83H06e-001 



* 
r 

0.000 
-3.211 
-0.988 
16.263 
0.993 
3.781 
-2.282 
0.000 
0.000 



mm, 

raid 

0.1200 
1.4696 
0.2415 
0.9660 
0.5000 
1.4600 
0.0000 
1.9500 
1.3624 



f 3 = 3. 1 3mm, f i2 = 1 52. 



6 0mm 



1.49 



1.58 



1.49 



1.52 



-2.859071e-002 
-4.431520e-002 
-1.4136876-002 
-1.153873e-0O2 
-4.418279e-002 
9.874002e-003 



1.046176e-002 
-2.603356e-002 
-8.950297e-0O3 
8. 889962 e-003 
3.261525e-002 
-7.137743e-003 



57.8 



30.0 



57.8 



2 
3 
4 
5 



-9. 2192 72 e-002 
1.7307866-002 
4.5013246-003 

-5.586444e-003 



6.782276e-002 
-6.694795e-003 
-4.155513e-004 

9.3O9323e-0O4 



6 
7 



11 

-9.2871616-003 
5.355318e-003 



(7) 

9.445557e-004 
-6.6S1037e-004 
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C©J:5fcftfr©T-C. r l /r l = 3. 2 50i/j: 
0, BulB ( 1 ) :££ffg£T£4><Dr&o/t 0 

[0 05 8] St r « /r 3 =0. 0 6 1 <tfc0. mi 
IB (2) S^t^fc(7)t*-9/c 0 

[0 05 9 ] £e>K, SJS1 U>Xl<DJl£D, ttl. 4 
69 6mm. g2U>X2©j|$D 2 ttO. 96 60m 
m, IH3 U>X3<D/?£D 3 ttl. 4600mmT* 

9, i^nfcfljia <3> sc*«aT*fc©'c*o/c. 

[0 06 0 ] D s = 1. 3 4 2<b&«9, BulB 

(4) St*»fiT*6OT*ofc. 

[0 06 1 ] D 0 =0. 1 2i«c0, ME 

(5) **«jar4*>©r*ofc. 



10 



m &m*m r 

1 o.ooo o.isoo 

2 (S1U>XS1I) -2.051 1.0000 

3 (fll/>Xl2l) -1.165 0.0500 

4 (^2 1/>X$1I) 4.982 0.5500 

5 (S2l/>XS2i) 1.813 0.4000 

6 (^3l/>Xf If) -2.652 1.1500 

7 (H3l/>X^2I) -1.449 0.0000 

8 (X^-JjzrXW 1 ffi) 0.000 1.9500 

9 (#^-*7^*^2ffi) 0.000 3.3515 

10 (CCD®) 

k a 

2 4.589549e+000 1.103479e-001 

3 -2.220726e+OO0 -1.264583e-001 

4 -3.138802e+001 -1.992 003 e-001 

5 -5.158782e+000 -1.287441e~001 

6 -9 . 5663 50e-001 5 . 0795 59e-002 
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